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OPERATION AND MAINTENANCE

FOR
Y-1098C TELEMETERING RECEIVING STATION

8ix Bendix Y-10980 ielemetering receiving staulona hiave been installsd in
three USAF mohile trailer, Meteor Motor type K-35, {See Figure 1) and the purpose
of this instruction manual is to facilitate the operation and maintenance of thesse
stations and trailers,

The trailers are designated as trailer No. 1, USAF 091088: trailer No. 2,
USAF 511005 and trailer No. 3, USAF 091133. Trailer No.'s 1 and 2 are equipped
with two complete and independent telemetering receiving stations, each station
capable of receiving four separate itelemetering chann.. fregquencies. Each station
consists of one control cabinet and four receiving cabinets, each of the four
containing a crystal-controiled receiver. Trailar No. 3 differs in that it is
equipped with one four-channel station, plus one two channel statiot which is in-
tended to be vsed as a standby emergency station. This standby station differs
from the others in that it consistis of only two receiving cabinets, The receivers
are tuneable, msking it possible to use either of these chammels in place of any
cne of the twenty crystal-controlled channels in the eventuality that a failure
occurs, The recelving atations are numbered the same as the trailer in which they
are installed with the added designation of "R"™ or "L" for right or left station.

This manual is divided into two vartsz Part I, Y-10980 Telemetering
Receiving Station which will deal with the Y-10980 station, Part II, Mobile
Telemetering Receiving Trailer will cover the installation externmal to the
Y-1C¢980 stations.
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A\ e SECTION I

_S_D =T GENERAL DESCRIPTIGN

o
L]
C

g_mose and Description

Lo . ’.

<;1 Perpose
’ The Bendix 710980 Telemetering Receiving Station provides a reliable
system for receiving, demodulating and recording telcuctered data. Ths
engineering features embodied in this equirmemt combine to produce an
unusually high degree of reliability, accuracy, flexibility and easeof

2
Cpst ao.a.un.

Bendix telematering receiving statione are designed to receive frequency
modulated radio signais smploying continuous or commtated subcarriers, ithe
frequency of each subcarrier being varied in accordance with the quantity
being measured (FM/FM telemetering system). A maximum of four radio fre-
quency signals each modulated with threa subcarriers can be received and
recorded simultanacusly on the Y=-10980 Receiving Station,

The station receives signals in the frequency range from 235 tu 260
megacycles per second which have been frequency modulated by up to th.ee
audio subcarriers. After detection, the audio subcarriers are separated by

o band pass fiiters, Each subcarrier is then fed to an audio discriminatcr,.
The output of each discriminator is an elecirical signal whose sense and
magnitude is a function of the deviation of the subcarrier fram its noaminal
center frequency.

The output signals are recorded by means of galvanameter oscillographs,

Frequency determining and filter campononts 2re supplied r'or a nominal
modulation range of +7§% of center frequency. The subcarrier center
frequancisa employed in this station are:

Band 1 7.35KC
Band 2 10.5KC
Band 3  1h.SKC

Other modulation bandwidths and subcarrier fr

2
by subetitution of the proper frequency determinin

may be employed

wy e e
8T TCIMPJOrnislivsSe

Integral vacuum-tube voltmeter, oscilloscope, and channel selector
switches permit visual monitoring of any subcarrier channel, A variable-
frequency oscillator and a counter-type frequency meter provlde rapid
station calibration and subcarrier frequency measurementa. Individaal
channel canirols permit independent selection and adjustment of each
channel,
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1.2 Station lLayout - See Figure 2 and 3

The teleamstering receiving stetion consists of four 68 in. cabinsts,

one 4iy* cabinet, and two oscillographs,. Cne voltage regulator is
sunnlind for asch two “M.:'iv'lng gtaddonc g2 thasa atadimm= wawrs

waa e Y W e

specifically designed to mount two stations to a trailer.

A station azsembly is shom in Figore L. The first thres receiver
cabinets ars identical and provide mountings fzr +he foliowing units
in each cabinet:”

Low Pass Filter Chassis
Blower Panel

Regulated Fower Supply 1
FM Receiver 1
Subcarrisr ampiifier 1
Discriminators 3
2k
1

Ths fourth cabhinet providee mountings for:

Monitor Panel

FM Recceiver

Subcarrier
Discriminators

Low Pass Filter Chassis
Blower Panel

e e

The Li™ cabinet provides mountings for:

Frequency Meter

kondio Oscillator
Oscillograph Control Panzl
Master Power Panel

Small Blowers

-

1,2 Physical Characteristics '

Construction: Heavy pgage, welded chassis and cabinets, Standard
19 inch width rack mounting panels. All units are supported on
slida assemblies and fitted with handles permitting convenient with-
drawal for inspection and mainuenance, In addition some units can
be tilted 90° when withdrawm from the cabinet *o further improve the
accessibility., Units are locked into positio Uy a hinged bar which
folds over the edge of the front panels. Dzus Fastenar Locks permit

-convenient releasc,

Finish: Black wrinkle finish with chromium trim and permanently
3 engraved lettering,
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Figure 3 - Trailer Receiving Station Looking Aft
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Connectivns: Connections between chasis and cabinet are provided
by a multi.--conductor piug mounted ovn the chassis wnhich engages a
receptacle zcuntsd at the rear of the cabinet when the chassis siides
into opersting position, Receptacies are wired to accessible terminal
blocks located on the bottom of the cabinet: intercabinet connections
are made beiween thase torminal dblocks and routed through flexible
conduit,

Power Wiring: The main AC line is comnected to the Main circuit
breaker located on the Xaster Power Pensl in the short cabinet.

A el Sae blo Mol i 23
Branch AC linss axtand from ths Msin control to a separator Raster

circuit breaker in each cabvinet,

Temperature Control: Each cabinet is equipped with a centrifugal
blower. Replaceable dust filters are mounted at air inlets,

Description and Function of Maiocr Units

2.1 Al Receiver See NMegure 5

The FMi/Fii telemetering signals picked up by the antenna are
ampiified and demodulated by a Clarke, Model 167E receiver, The
receiver outmmt is a composite subcairisr signal which is fed to sub-
carrier amplifier units for separation of t..e individual subcarrier
signals. The output also is fed to a speaker t¢ provide avral monitor-
ing signals. The receiver occupies 8=3/ii® of vertical mounting space.

2.2 Subcarrisr Amplifier See Figure 6

Each subcarrier amplifier unit provides for separation and ampli-
fication of up to four individual audio subcarrier signals, Only the
first three channels are used in thie station, Installation of the
proper plug-in band pass filter is required, Xach unit requirss
5-1/} in, of panel space.

2.3 Band Pasc Filters See Figure 6

Plug-in Band pass filters mounted in the subcarrier amplifier

Cb.....”"s.“' p""""’“ ’P"" -a?gn-nd--l o re "’ the 00 lv.&uu&'ﬁ uJLva}- e o.sy&ulo

from the composita subcarrier signal,

2.4 Regulated Power Supply See Figure 7

The electronically regulated power supply which provides plate
power for the filter amplifiar units, is conventional in design and is
campletely contained in one chassis and panel. The Power Sunnly
requires 8-3/4" of panel space.

okt 2 2 90\
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Figure 5 = Clarke 167-E Receiver Figure 6 - Subcarrier Amplifier and
3and Pass Filter

Figure 7 - Regulated Power Supply

Figure 8 ~ Pulse Averaging Discriminator
and Tuning Unit
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2.5 Discriminator See Figure 8

The TDA-L discriminator is a pulse av eraglng instrument which is

respongive to 2 frequency modulatsd subcarivier sudio signal., Its

utput is an electrical signal whose senss and magnitude 1z a function
of the deviation of the subcarrier from its nominal center frequency.
The discriminstor requires 5-1/L " of panel space.

246 Discriminator Tuning Unit See Figure 8

The discriminator tuning unit determines the center frequency of

opcraticn of the discriminator. The tuning unit plugs into a multi-
conductor receplacle on the discriminator cna981s and is locked in
position by Duus fasteners,

2.7 Low Pass Filter Chassis See Figure 9

Low pass filter chassis provides mounting space for four iow pass
filters and a means of switching filters in or out. Only the first
three channels are used in this station. The L.P, filter chassis
requires 10-1/2 in. of panel space.

2.8 Low Pagss Filter See Figure 9

The ocutput signal fram each discriminator maybe fed to its acsso-~
ciated recording galvanmmeter through a.type TFL-2A low pass filter
to reduce noise and to attenuate at the discriminator output all fre-
quencies above those necessary to convey the telemetering informaticn.
The low pass filtere plug into the low pass filter chassis and are
locked in positicn by Dzus fasteners,

2.9 Blower Panel Sse Figure 10

This unit contains the centrifugal blower with dust filters and

the master circuit breaker for each cabinet. The blower panel re-
quires 10-1 /9 in. of v\ancﬂ space,

2,10 Monitor Panel See Figure 11

sary for station r'alibrc.tion, and maintenance are mounted on a

12-1/4 in, panel. By means of the switches provided, the input for
output signal amplitudes may be measured on the vacuum tube wolimeter,
and viewed on the scopey the oscillator output may be switched to the
subcarrier zmplifier input for calibration, and the RPUT Meter can be
switched to indicate oscillator output or subcarrier output. A switch
is also provided tc control the recerding oscillograph drive motor,

in nqﬂ'f11nqﬂm\o- vacuum +uhe wol +mn+n~n, and tha switohin

-g -
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Iow Pass Filter Chassis and
Low Pass Filtsers

1
[e]

(Vs )
]

Figure 11 - Monitor Panel Figure 12 = Berkeley EPUT Meter
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2,11 Frequency Meter See Figure 12

A counter—-type freqiency meter registerz the number of sins wave=s or
pulsses which cocour in an dintarval of one second. A single count may be
displayed continuously or the count may be repsated at approximately two
secand intervals. The frequency meter requires 8-3/4" of panel space.

2,12 Audio Oscillator Sss Figure 13

Tho audio oscillator provides a source of sine wave audio frequency
signals for ealibration and test of the varicus subcarrisr units in the
telemetering receiving station, The audio oscillator requires 8-3/b in,
of panel space,

2.13 Oscillograph Con:trol Panel See Figure il

The oscillograph control psanel provides level control, polarity
reversing, signal interruptien and patching jacks for a total of
eighteen channels. The oscillograph control panel requires 1y in,
o1 panel space,

- 6 L
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Figure 13 = Audio Oscillator

Fiecure 1 - Oscillograph Control Panel
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SECTTON IT

THIORY OF OPERATION

General

The Bendix Y10980 FM/FM telametaring receiwving ciation capicrs
conventional and proven circuitry. The design objeatives have been
accuracy, stability, and ease of operation. Use has bsen mads of
recent developments in the telemetry field where evaluation has in=
dicated that use of such developments would enhance system reliability.
The discriminator employs the pulse averaging type of circuitry in

order to provide increased stability, low drift with or without a signal,
ard a high degree of linsarity. The operating procedure has hesen gimrli-

fied by concentrating the most frequently used ccntrols in one area. A
block diagram of the Y10980 receiving station is shown in Pigure 15.

The radio frequency FM signals are received by special purpese
receivers, the cutputs of which contain the audio frequency FM signals.

These audic frequency FM signals are fed into the subcarrier amplifiers,

which amplify and ssparate these signals into their respective bands.
These senarated signals are then fed into discriminators, one for each
band. 4.ie discriminator democdulates the audio frequency FM signal
producing an electrical signal whose sense and magnitnde iz a2 functicn
of the deviation of the subcarrier from its naminal center frequency,
and with proper adjustment of the camplete system is a replica of the
original signal being telemetered. Provision is made to obtain a
permanent record of this signal by comnecting the output of the dis-
criminator to a recording galvancmeter through a les pass filver, to
remove any undesired noise, a reversing switch, for convenience in
reversing the deflection of the galvanometer, a "T" pad, to control the
level, and a switch, to interrupt the sigral, Test equipment, has also
been included as part of the station for coavenience in calibration

and maintenance, The fcllowing units are supplied: an oscillator to povke

a calibration signal, a frequency meter for accurately determining the
frequency of the calibration or received signal, and a monitor panel °
consisting of a VIVM and Scope, associated with the necessary switches
to provide a convenient means of calibration and check of the station.

Model 167-F Clarke Receiver

The special-purpose receiver i3 designed for a telemetering system
employing a radio 1link and receiving intelligence in the form of fre-
quency~modulated signals, The specified tuning range is from 180 to
260 mc, See Figure 16, Same of the receivers used have been modified
for fixed frequency operation, by the addition of a ervstal controlled

oscillator.

The antenna circuit is arranged for single or unbalanced input,
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RESTRICTED Didi=i7
SECURITY INFORMATION AFSWP=-211

The basic tuning elemont around which the front end assemvly is
designed is a standard Mallory S-l Spiral Inductuner. A stop

gggemhly ig arrangad to restrict rotation of the spiral tuner +o the
last one and one quarter clockwiqe turn of its normal 5- turn rotation,
The signal frequency is tuned by L=i0l and the input capacity of the
g3 olus wiring capacitics, A dowkle +uned handenass eirenit is used
between the 6J4 r-f amplifier and the GAKS mixer to provide high image
and i-f rejection. The coupling between the two circuits is capacitivs
and consists of ClQL, Cl05, and Ci06. Cl05 is adjustable to provide
accurate control of bandwidth, The 6J4 R-F stage is operated at
maximum gain at 2ll times to produce maximom gsignal-to-neoise ratio,
Biag for the GAKS mixer is obtained fram the local oscillator. This
method produces more uniform operation at 211 frequencies, alis®s Ior
30“31d°‘°b‘3 wariation in Lcca1 ¢zcillztor smnlitnda due to tabe aging,
A.F.C. pulling, etc., and aliows direct groundl.v of both cathode
terminals to minimize cathode lead inductance 2nd produce maximum input
resistance, which is necessary at these freguencies, The mixer is pentode
cornected to prevant distertion of the I=-F response due to changes in
plate resistancc which may bs caused by variation cof local osciliiator
amplitude, tube aging, etc, A rather unconventional oscillator con-~
figuration is used because of tne high frequeinicy of operation and the
necessity of A.F.C.

The oscillator circuit n=ed is essentially =2 Colpitts with an un-
bypassed resistor connected in the cathcde to damp tube res.mance., The
AF.C, reactance tube is connected directly across the combinaticn of
the grid-plate capacity and a 27 ohm carbon resistor. Input resonance
in the reactance tube is not damped by the cathode resistor since ths
grid circuit must reitwmn to the cathode. The use of a small resistor
(27 ohma) in the grid circuit extends the operating range through
285 mc. A.F.C. may be turned on or offor supplied trom an external
scurce by a front-panel control.

The crystal-controlled oscillator, See Figure 16, which is used
when fixed-frequency operation of the Clarke receiver is desired,
employs an overtone crystal in a cathode-coupled circuit; and three
type CK5703 subminiature tubes.

The crystal frequency was chosen so that adequate oscillator
injection could be obtained by dcubling twice. A test to determine
oplimum oscillator injection for maximum sensitivity showsd that the
optimum value of cscillator voltage was between L and 5 volts, and that
the injection voltage could vary from 3,0 to 6.0 volts with about 2
10% loss in sensitivity.

The link coupling and double-iuned coupling cirenit emnloyed
permits adjustment of the link #o that the optimum value of osci’lator
voltuge may be obtained upon installstion in the receiver, 4 high
impedance typs of volimsisr is a;plcswd +c road the rectified prid
voltage at TPll7, Since TP11l7 is the midpoint of the mixer grid_
resistor, whatever voltage is observed must be muitiplied by two to
obtain the correct injection voltage.
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SECURITY INFORMATION ' AFSWP=22}

Mha w_ & o
1411& =1 Uni

- mameae )

t is & camplele asse iy with input and output sxgnaxs
availahble through ccaxial comnectors and with power and A.F.C. leads
through a small cable,

The i-f amplifier is a =separate, completely shielded assembly which
is conventional in most respects. 1Two high-gain stages using 6CB6 tubes
are {oliowed by a 6CB6 first limicer and a 6AKS second limiter. A
BATE i< iiged in 2 halanced nhase RAiscriminstor,

The discriminator circuit ic a conventional balanced phase shift
type. In order to obtain balance the secondary is bifilar-wound and
Link-coupled to the primary, This link is adjusted in production for
minimum distortion, For stability a self-resonant choke is connected
to the output lead,

O-!m“,'| lavel monitorins is nrovided \“v gammline tha ractifisd siznal
0l =3 - x.l. WV aheNA \NA wls WeAO 4 DWW W e v“

current of both limiter grids, The second limiter developes a voltage
proportional to the input signal up to about 10 wv, Above this level
the voltage on the second limiter is constant, and a voltage pro-
portional to the logarithm of the input exists at the first limiter.
These voltages are combined to produce an easily read logarithmic signal
strength scaie.

A 12AU7 1s ussd as a DUC bridge to indicate discriminator output for
tuning purposes and as a direct coupled video amplifier. V110 is used

as a cathode follower output stage and is direct couplied from the video
ampiifier. The output is 10-15 volts RMS for + 125kc deviation.

A conventional two-stage amplifier with built-in loudspeaker is
provided for monitoring,

2,2 Bxternal Signal Strength Recording

Frovision has been made for supplying 10 ma to record variations in
signal strength, This signal is the combined plate and screen currents
to V104, and it is adjusted to 10 ma with no signal by varying the
screen voltage with R150. The signal thus obtained is reverse readingg
je.eey 10 ma is obtained with no signgl, and minimum current is obtained
at maximum o‘gnal. The signal scrength circuits are connected to
channeis 13 to 16 inclusive on the oscillograph conirol panel.

Subcarrier Amplifier

The svbcarrier amplifier provides f{or separation of up to four
audio subcarrier signals from the composite video subcarrier signal,
The four subcarrier amplifier units contzined in the telemetering
raceiving station thus provides sixteen subcarrier amplifier
(separation) channcles., Each channel consists of a cathode follower
input stags, fillor, a signal amplifier stage, and a cathode
follower output stage. The composite sutcarrier signal from the
receiver is parallel fed to the subcarrisr ampiifier channels.

Sse Figure 17.
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SECURITY INFORMATION AFSWP-223

The cathode followmer input stage of esach subcarrier amplifier
channel provides high impedance input, Thus the receiver output stage
is lightly loaded even though it drives the fourstages in parallel.
The cathode fcllower input stages also provide ihe proper driving

impedances for the filters.

Twelvo of the channels are equipped with plug-in band pass filters.
The filters normally provided with the station have center frequencies.
2e noted in Section I, Filters are available on special order with
center frequencies ranging from 0.4 to 70.0 kilocyclies per gecond, anc
with bandwidths to provide for deviation of +7§ or 4-15 percent of center
frequency. Bach filter passes the subcarrier channel for which it was
designed while rejecting ali nthers. Representative performance of the
filters is shown in Figure 18, Attenuation from the band sdge of each
filter to the cross over point with the adjacent pa<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>